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im^m 1 1 TGF-^-^-77 < 'J-t:«t^SeiorMfI 

o 

[0 0 0 1] 
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[0 0 0 2] 

9 \ y D 3 t -e-OStSfl^ «t Xf\£.7\ >ffl& if^fbtLTV^o i 

Itifi i:^otTGF-/3^-^-77^J- & #lf (Bone morphog 
enetic protein : J^PIBMP bVf-J&) "CBMP — 2#*'bBMP — 1 4^cO— 

$f>t:GDF-5*l>v^±t hMP 5 2 t^$^*Se«t-#SI#Oftffl3&** 
Sit^S§$*itv^ (WO 93/16099, W0 95X04819, W0 94/15949 
ature, vol. 368, 1994, p.639-643) 0 flZMMK hMP 5 2 liN*St:77-> 

& i 2 o»lfe^«=>**seK-c**t#x.«b*L-ci5 0> ^7^ ymis^ij 

[0 0 0 3] 

tx.(i\ hMP 5 2 tcMLr(±#^^F9-0 3 1 0 9 8t«§?*iT^S, i 
i%"CT G F - ^7-a-77 5 'j -<7)$##C(i 2 o(DMtf%abtiXis <9 , Z 

■StrTGF- pX-'*-y r < -Of^^^LTOiBIDSrtyrt^lCH 
L T (± £ *l e> <7) H^rt* I I IM^rSftO M:£ |BJB# £ig£"t Z>Z-t 

Umm^fotlX^ht^X-htlX&V) (Bone, vol. 19, 1996, p569-574) , £ 



mSE# 2004-3034666 



1 0 - 1 4 1 3 7 9 ^- v : 3/ 

[0 0 0 4] 

[*w**#fftL j: i t-r&mm] 

:k*fcSig1-*£fc4:S**fco t4*?^MP 5 2 iHMtfi^WJtf) K3£^ 
CH4Ltv^ KyiJ^ffi^J^ 1 <7? T 5 y &K?iJ 8 3f^)yXf^> * T 9 
~>izmt>& X r> ^3 K>ML/: 1 1 9iiJ;^^W^iJff 1<7)7 

'J7*-^ >^££C&v^ BE^iJ^SE^J^l LTi^M 

ft-e**-cjR^ «t < & - £mm 

[0 0 0 51 

\Zi>frfrt>h-f, Z<Di£mfcl*, ^<ofr<OfflMW (MC3T3-E1, ATDC5) CML 
Jfc Lfzo 

[0 0 0 6] 
[0 0 0 7] 

Mt^o $H^{:i5lt^TGF-j9 7x-A-7 7 3- >;-<!: fiBMP-2, BMP 
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-4, BMP-5, BMP-6, BMP-7, BMP-12, BMP-13, B 
MP - 1 4, tFMP52, GDF-5, GDF-6, GDF-7f^5o S 

i^o fyHL^75yiii77->t*^ 0 

[0 0 0 8] 

MP 5 2 WHv^;^ Kjfe-&KH#-t*E^JTO?!)#- j §- 1 5 y BIE^J 8 
[0 0 0 9] 

ifz, *§£Wli* ±gE#*#:S&jr«rl&3gL9*DNAE^ISr^tp^7^5 K 

^vi^Ki-^o ^^(±, E^J^E^J#-^1 "C^S*l& hMP 5 2 

■t #$£93 fi, E^EJiJf ^ 1 -C^$*L5 K hMP 5 2 1 1 9?£ 

£<7)T^ y^E?iJ-C8 3f@<Oy^f'f >*T9— >twtftx.^E^J*:3- K1~£ 

HtcH3-t-<l>o t: hMP 5 2 cDNAii, WO 9 3/ 1 6 0 9 9 IBftO c DNA^ 

afiisis (pcRvi) zm^xm^Lfzo zz-em^&pcR&t&mi&fflkD 

NAi fc(iRNAtf>«*ltftf fc^a^l^M, 6 8 3,1 9 5 tc|B«<£ 

[0010] 

;£!§0^ j j, E?iJ^E?iJ#^ 1 $ *i* T 5 y g?E^J *3-Kt4DNA E#J 
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> * ^- v a ytfTJ ~ * nT^k L/z^SP-Sepharose FF 
id y A (7 7^y7tt) J3<ty ! Superdex 200pg*7A (7 7^y7tt) Ci 

19MP 5 2»iMas^#t= •e-*L^f>';*-;i/r'^ y?*'K^fzmm 

HP LCO RESOURCE RPC# ^ A (77^->7tt) J: «9 *itiS£ tit: 

[0011] 

!F*Blflaflt<:fflv^T-e-0^kiNIS14^J: OffF«L^o fifiM-CJtlTf £ t« 
[0012] 

5Hk8t*f&tt-r •#si*«tt ! S:^r-r*t#^t>*L-6^*, #*a^> 

[0 0 13] 
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y f)V izfr-m L L95» L f »#J i: 1" h £ t t^T # £ 0 

[0 0 14] 

h***»f?>^&o 08*. I*, AX#<Ort^#^#«-?-LT^^ffiiJ<7)^»^^^ 

w«i:^#ai$^o *fc#^tttc<>fijfflpri6"c**o 

[0 0 1 5] 

fz *) , Niftiest L T ft 1 0 - 1 0 6-*- y ? 7 A , y±lt#J t LrmffiJBLV 

£%mzmmir2>t m^gi as^ o. 1- 1 o^^n^A*- jimd 

[0 0 16] 

# • #:#S^«tLTgE^J<7)^ftH?-^Jx.{^-r 'J >«ftH^- 1 (insuli 
n-like growth factor-I) ^£ - <b i:i ^*M«t^ 0 
:<DJ: 9 i:TGF-/37-/^-77 5 'J-CIt^iaS^yXf^f >£ffi^ 
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[0 0 17] 
[0 0 18] 

H^ffll f hMP 5 2HS^^ ^-oUlif 

( 1 ) h M P 5 2 J&«aM2l^<7)#it 

£SIJ<97^ y^M^tL, hMP 5 2 m»#^-M#^M L&v> «fc 9 
Lt^U: 0 ^l&W-Cti, WO 9 6/3 3 2 1 5 (Dmmmm^r 1 IS«t<7)7° 
n 1; ^^ibji&njjtltll: hMP 5 2 0 8 3f gOvXf ^ ><7)3 K> (TGC 
) S:75->03K> (GCC) K3E&Lfco 

7^;|il<7)I^ Current Protocols in Molecular Biology (John Wil 
ey & Sons, Inc. ) Kid* $ *Lfc *° V 9 - -tf^IilBUS (PCR) ICi^ 

(section 8.5) U g W^tl^f A $ tif: P C R 7 7 ^ v- (WI75- 

ft) Ofi^ofco ffflLfcPCR7*7^v-WJii, fllTift 

^^fv-i: LT@^iJ#-^-2^J:ra77[S]y^-1'^-t LT@^iJ#-^3 Kifi*L 

PCRIi, WO 9 6/3 3 2 1 5 KfB*£*Ufcfc IMP 5 2M^^^~ (pK 
0T245) ^ilDNA (10f-y^A) tU, H CtflKWrtT?, MH^lRlfeJ:^ 
it77fp]-7 0 ^-r-7-^tt^ti. 1 0 t?3^, dNTP (0.4^ , MgCl 2 

(2.5* U*^) ^LA Taq D N A *°'j^--lf ( 5 IK S?Biitfc5££?tt, 
ii * n i7*#-^RR013A) fc^KJllx.* £ K J: Offfcofco RJfcl±, M£ (94TK 

> 7°7-f -V--T-- 1 ; (55°(K 153-HI) , *5 ±Z/7°7j ( 
72°C, 2 7)^^^t^7;^3 0t^7Mf^o^o PCR4», 

ftlJKK^N coUHin dlll^Mjtm. 1 . 5 %®»jST« p n-^ (FMC BioP 
roductstt. 77 * n i7*#-^5170B) flMB^&l&K «t 0 5^f U i 17 0t 
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[0 0 19] 

iMHfrfc hMP 5 2#m^* (pK0T279) f±, ±iEO^feTfgHS:z»A L 
f:NcoI-Hin d IIIO D N ABfJt WO 9 6/3 3 2 1 5 iZfiffiLZtitz 
t hMP 5 2 9 9 — (pK0T245) £££3iL£t: hMP 5 2H^* (p 

K0T277) ONcoI-Hi nd Illff it 1 3c&-f £ £ £ «fc ») #H L to Jlr#lft 
Kli, WO 9 6/3 3 2 1 5 USMRStifcfc hMP 5 2^M^<9 9- (pK0T245 
) <D9~Z ^-^-Tli:W^)MP 5 2 fcf±j£2f|pJfc<E^:$;H& 1 a c Z 7° 
n*-^-*H4U;t FMP 5 2M^^^- (pK0T277) £»££U -<OM 
P 5 2 m%^9 9 - (pK0T277) $rtiJK£*£N coUHind III -ef^°fLf^> 1 
. 5 %15:ii!l!*T^n-^ (FMC BioProductsth * 9 n ^#^5170B) *TMt&ft 
ftfcJ:0$M*U 7 1 7JSS^>«-5DNAWfjt*ffi»iLfCo 

DNA»ftf-fcgg*£#ALfc#!> 1 7 OffilfeWODNABfM-SrDNA Ligation Kit ( 
Sfflit^^±> # * n ^#-^-6021) ^fflv^Til^$^. J£i#M P 5 2 SI3t^ 
( P K0T279, 2.9kb) U Itftf ^IfI»iWC¥* 
1 0^2 j| 5 BKflFftLfc (5:lt#^iXfiff^^FERM P- 16625^-) e WMLtz 
*§£W<D%.Mi$-MP 5 2M^^ ^-<7)^BE^iJ(i. DNAy-^i>t- (7 
7^yTtt, ALF) i WOfi^fA? ftTV^ £ <h t4ljg£*L 

&t mvip 5 2<Dis.mmm mmzmxLfzmmm^nm) ^m^^^^^t 
zmwLtzo 

(2) 

Kushner <DM.VC^ tf v 7 A y£ (Genetic Engineering, p. 17, El 
sevier(1978)) Kt&o^o BP*>. pKOT 2 7 9 ^±^lfW3 1 1 0M^± 

[0 0 2 0] 

Hffiffl 2 *g# 
(1) 

^l§^OSe®l&^m®^®:^S OCJgife (Bacto tryptone 20g/U Bacto 
yeast extract 5 g/U NaCl 0.5g/U MgCl2 0.95g/U Glucose 3.6g/L) t? 
HfrigSU £MfflJ£*fc (Bacto tryptone 20g/U Citric acid 4.3g/U K2HPO4 
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4.675g/U KH2PO4 1.275gA^ NaCl 0.865g/U FeS04'7H20 lOOmg/U CuS04- 
5H2O lmg/U MnS04-nH20 0.5mg/U CaCl2*2H20 2mg/L, Na2B40y • IOH2O 0.225m 
g/U (NH4)eMo7024 0. lmg/L, ZnS04-7H20 2.25mg/U CoCl2'6H20 6mg/U MgS04 
•7H2O 2.2g/U Thiamine HC1 5.0mg/L, Methionine 2 g/U Glucose 3 g/L) 
5 Ltc#Lffi#M?lu«t£ 1 0 OmLv^PL, 1 0 LO^ff fl^l#L4^^t| 
«U *J-gyg*ilft88 (OD 55 o=50) KM Ltz^X 1 mM^aMTM V tf /? 
-D-^*#^ h k°7yy R£v££nU £ K O D 55 o;6 ? 1 5 0 ^i^it 
*g*L£ 0 ^E(±3 1°C, P H(i7>^-7*iM^-i:t:J:^7. 

i&fp^5 o%izmjf&mmm*mwLtio ztz, ^m^^mm^mmt-r^fz^ 

K> v§#B£iSftftJ^:fe^&±#£^lg<!: LT, 0. lM'J yWiZStj- 5 0%^A- 
3-^v§^*^*^3-^^JS^0. 2 J: 0 IzimnLfZo 

(2) ^MitAfrcOpSli 

_hlfi^ri IZ fLtz^mWi £ WE* * v ^ >f -*f - (LAB40-10RBFI , APV • 

=T- >; vtt) C5 6 Obar-C 3 (Hill" - t K «t 0 U it>L^ LT$tA#: 

Sr-g-triJtJKSrllliRL^o 

[0 0 2 1 ] 
H*fe0S 3 fflM 

(1) *mnm\teo>*smt 

WWLfzmAi&Z 1 Mlf t 5mM E D T A &1^tr 2 OmM T r i s-HC II 
mWL ( p H 8 . 3 ) -C 2 Egfe^, 3 0 0 0 xgT" 3 0 4 TCeS*^ U # <b 

*lfcz£IK* ZMWM, 5 OmM N a C L 6 4mM D T TRZf 5mM E D T A 
Cf20ni Tr i s-HC 1 M«f& (p H 8 . 3 ) ^©#&&3Mt£7&*ib nTigfl: L 

tZo 

(2) ^t4#»«6Sc7)**^ 

pT^bKl^ 2 0 0 0 0 xgT 3 0 frm, 4 "CTSt'fc U *<D±ffi*mWLLtz 
o VkhtitzAzm* 2 OmM Tr i s-HCl m.W$L, pH8.3, 6MII, 10 
mM DTT, ImM E D T AT^M LfcSP-Sepharose FF (77Kv7|i) K 

ml, wmWiX*mm&. o. 4 M^£^trnn*#$Ti£m ?#m?ft£2 om 
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M T r i s - H C 1 mffi p H 8 . 3 . 6 MJSc^, 0 . 5 M^ia. lmM EDT 
A, 1 OraM DTT-C¥$HfcL*:Superdex 200pg (7 7K->7tt) XV^MM 

(3) f?£ C; ^-;l/-rV 

±ISt:i#<btt^^t»fi^SaK<7)v#^^9^»<7)5 OmM Na-Glyci 
n e MflffS p H 9 . 8 . 0.5 2 0 mM CHAPS. 3 mM GSSG (8£f t 

o 

(4) v£t4£kom»MfiS^ffi!£ 

1; 1 4mM N a H 2 P0 4 t2. 8fSM^U 

itf&^To/io &i££3 0 0 0xg2 Oft<DXm*bfzfe, 0. 0 5 % T F A K : Mf& 
Lfzo tommiO. 0 5%TF AXW-ffiitLX &^fzm$nP LCORES0URCE 
RPC^^A (7 7^y7?i) CilU 0.0 5%TFA, 0 ~ 5 0 %T-t h - h 
>J v x > Hi J: ») iSW Lfco v§m$E««;Sft£ffl^ 2 8 OnmO^Jg 

NaOHSrpH6.5^<b7. 5 0Hi:4-5 «t d ^JfJD £ is £ & o £ 0 

itK* 1 0, 0 0 Oxgl 0INfM^>3*'6-C**^> 1 0mMJ^T^3mg/mUC& 

DS-PAGEK=fc »)iEl/^i5, It) 1 4KDa<D5ttX*7jiLfZo 
±m (7) . (4) isitf (*) ti^$*i*:iSi*<l: *K 

N*3S**#— l-Be^J^BE^J#-^ 1 "C^-tP r 0 7&»«b#}£& 1 1 9 5$£ri*<b£&jji 
[0 0 2 2] 
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^VXmfflM&i&V&'&ffllfotfifcfrikt&ATDC 5 (RIKEN GENE BANK, RCB 
0565) t , S*0#^*ffllj&«ittt&«:Jf OMC 3 T 3 - E 1 (RIKEN GENE B 

ANK, RCB1126) 0 2li^f«i$-ffli/^;, ±UM&W<VT U 7 * * 7 

A T D C 5 (i 5 % WBlfili ^ t tf D F ^itfe (Gibcott) ROB-C2 6 
tt 1 0 %4^Blfitft£^-frMEM - a -J^fls (Gibcott) K 1 ml£>£ 0 1 ^iOl 
ftTlRiSU 2 4 * i;i/7°V- h IC 1 jLfr&tz «9 1 ml-f ^fiSi . 5%C02> 
3 7*C»CT 3 0^*Lfco 

f<Ot, JflLvf *j»MEM - a -t£1&-cmffl.& y ) L, 0.3 %^7)l<7*$ 

1 t/s-frlbtz *) 0. 5mlJnx., fl-ffcSl^fcBM&Lfco 3 BlfflJS^SrfTo^, Iffl 
J&£PB S (20mM'; >KiifjS, 150mM NaCk pH7.4) "C2 IHifeV^ 2 5 0 ^ 1<7> 
mmmffiW. (0.2%NP~40. lmMMgCl 2 ) £SDx. 2 fl#H 3 7ti:fv^; c 
. Sfc^^tLfcaBflaSr^tfjHBJia^flR^fi^v-f ^nfa-7^L^ (10,000 

»*ffittOilW5e»± 0 . 1 M glycine buffer, pH10.4, lni ZuC I2, 
ImM MgC 1 2 t t I ^^^L7t:l?-aiJS 1 OmMOp-nitrophenyl phosphate £ *K £ 
IT, 

^05rfB£j£^^*£p-nitrophenol (pNp) <7) 4 0 5 nmtCi^t SfM©±# 

M«cO-h#^ 2 5rr«h £ 4 0 3rRfl^e-* - LS^tt^^'btt^fgfflOT-*- * 
frbT^J] 'J 7 *-X"7 r *--tff£tt (//MpNp/min) L/c 0 

|e] D±rtt'ov^TBCA protein assay kit (7 7^vy7tt) Srffi^T 
*>^#Jg£*#>> m&&$>tz*)<DTfrfJ>)7 *X7 7*-'*?1ft&*TaBol pNp 
/min/mg proteini: LTflfcl L fco 
[0 0 2 3] 

\L FMP 5 2fi*OS^iJ^I^iJ#-^l<7)T5ym@£^J^*-r^>^-«#S&®(i 
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[0 0 2 4] 

mm^r: i 
se^ijog^ : ii9 

hfoy- : EDM* 
: 

I t h (Homo sapiens) 

ge^ijo#m : 
Jfmzw : 

^<7)tf^ : -7°n >; y^£>#j£ ^^SiMP 5 2 (7)8 3#g<7> v^-r-f >On K> 

^T9->tc«L/iMP 5 2 ymie^Jo 
Sfiyy : 

CCA CTA GCA ACT CGT CAG GGC AAG CGA CCC AGC AAG AAC CTT AAG GCT 48 
Pro Leu Ala Thr Arg Gin Gly Lys Arg Pro Ser Lys Asn Leu Lys Ala 

5 10 15 

CGC TGC AGT CGG AAG GCA CTG CAT GTC AAC TTC AAG GAC ATG GGC TGG 96 
Arg Cys Ser Arg Lys Ala Leu His Val Asn Phe Lys Asp Met Gly Trp 

20 25 30 

GAC GAC TGG ATC ATC GCA CCC CTT GAG TAC GAG GCT TTC CAC TGC GAG 144 
Asp Asp Trp He He Ala Pro Leu Glu Tyr Glu Ala Phe His Cys Glu 

35 40 45 

GGG CTG TGC GAG TTC CCA TTG CGC TCC CAC CTG GAG CCC ACG AAT CAT 192 
Gly Leu Cys Glu Phe Pro Leu Arg Ser His Leu Glu Pro Thr Asn His 

50 55 60 

GCA GTC ATC CAG ACC CTG ATG AAC TCC ATG GAC CCC GAG TCC ACA CCA 240 
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Ala Val He Gin Thr Leu Met Asn Ser Met Asp Pro Glu Ser Thr Pro 
65 70 75 80 

CCC ACC GCC TGT GTG CCC ACG CGA CTG AGT CCC ATC AGC ATC CTC TTC 288 
Pro Thr Ala Cys Val Pro Thr Arg Leu Ser Pro He Ser He Leu Phe 

85 90 95 

ATT GAC TCT GCC AAC AAC GTG GTG TAT AAG CAG TAT GAG GAC ATG GTC 336 
He Asp Ser Ala Asn Asn Val Val Tyr Lys Gin Tyr Glu Asp Met Val 

100 105 110 

GTG GAG TCG TGT GGC TGT AGG 357 
Val Glu Ser Cys Gly Cys Arg 
115 

[0 0 2 5] 

mm^ : 2 

S^iJOft^ : 39 

mi]<vm : mm 
m<7)$k : — *si 
uny- : mm 

mm : & t 

m.me>mm : & l 

%m : 

CATGCCATGG ACCCCGAGTC CACACCACCC ACCGCCTGT 39 
[0 0 2 6] 

mm^ : 3 

®m<vM$ : 37 

®mvm : mm 
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hfny- : mm 

uwmm : f« 
mm : * l 

: & L 
a^coft^ : & L 

S£^ijo#m : $H*AM*l"lPCR-/5'f-7- 
g£?"J : 

CCCAAGCTTG CATGCCTGCC GGTCGACTAC CTACAGC 37 
[HI] 

HM#!J1 (2) ^ - (pK0T279) 0^7 

[12] 

Jfe5Hfc8l#fiH£ * Jt^c L ^ 9 7 0 > (A) fiM C 3 T 3 - E 1 mm K*3 if 
(B) liATDC 5«IIJ!&K*3»taiS14*^i-«, III 2 K*3V>T\ SAfi 
*Hifi#I6I^)ffitt^, m%lit VMP5 2-&fr<Dmn* J tttrti7f;-t 

o 
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(uiajcud Sui/uiui/d^d puiu) 




(uiaiojd Stu/uitu/d^jd iouiu) 
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mm 

mm] • ftm&<o^mttz&femKmm%&mitmGMzm®-rz>z.t 
Yx^mmLtzj^mm, mm, m&mm, m?immm&zm^xm&zti 

Z> o 

imiRm] & l 
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mm 



mmxitmm 
i^xa^m 



596124690 

$ Iff A 
100091731 

^mfmtEEmmT-TS 1 0«l nnnE^A' 



100080355 

mmfWtEEaBT-TS 1 0«l 
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¥eK i o ^mmm 141379^ 

[»»J##] 5 9 6 1 2 4 6 9 0 

[f$S'J#-^] 100091731 

03-3261-2022 
SKiE (¥) 1 
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198096OO1&O 
,,I,M 1 



JMl^-fi B : f ^ 1 0 # 2^16 0 



E5»»fi(IS5ffl&Bf Wft «rfl& © 




1. &L4:&<d&tk 


pKOT 278 KK-MPOl 1-1 


FERM P- 1 6 6 2 5 
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^-v 5 : 1/E 



596124690 

3R]KiKiK#Sz:TB 17#51^ 
100091731 



1 
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as I A I 1 tl I 

#-5|- [596124690] 

1 . B 1 9 9 8^ 1^260 

$t CTiEMZT§17f5lf 

2 . 0 2 0 0 0^ 2 J! IS 

# Bf JtC;£tl^E?«z:Tg 1 7# 5 1 



aitiE*-^ tUIE4f 2 0 0 4 - 3 0 3 4 6 6 6 

A 



